Sclareol has been employed as starting material for the synthesis of several advanced intermediates towards the synthesis of highly ring B oxygenated labdanes. Dinorlabdanes 6,7,8,9-tetraoxygenated with 6,7-dioxygenated functionalities with -cis or -cis dispositions, have been prepared and can be used for forskolin or analogues synthesis.
Our group has been involved in the synthesis of several di and tri oxygenated ring B labdanes 1-8 [1] . These natural products show hydroxyl groups at C-6, C-7 and/or C-9 positions, Figure 1 . For the synthesis of these compounds was stablished the methodology to obtain 6,7-dioxygenated labdanes -cis, -cis and trans dispositions. In nature there are some ring B tetraoxygenated labdanes [2] , with very interesting biological activities, some of them can be observed in Figure 2 . Among them can be highlighted forskolin, 9, isolated for Coleus forskohlii a plant used in indian folk medicine, presents inotropic [3] , hypotensive, cardioactive [4] , broncospamolitic [5] , antiglaucome [6] , plaque aggregation inhibition, tumor metastasis and stimulation of adenylate cyclase enzyme activities [7] . For these reasons is one of the preferred synthetic objectives for natural product chemists. As can be observed, forskolin, 9, is a highly oxygenated labdane with a manoyl oxide structure, with eight stereocentres, six of them on ring B. As two of these oxygenated function are  and two  on ring B, the structure is similar to -D-galactose and for this reason SAR studies attribute the possibility to join at glucose transporters and activate the adenylate cyclase enzyme [7a, b] .
Four total syntheses and several formal synthesis of forskolin, 9, are known. Many of them use lactone 13 as key intermediate [8] , scheme 1. Forskolin, 9, has been obtained too, from natural ptychantin A, 14 [9] . In this manuscript it will be described the synthesis of three 6, 7, 8, 9 tetraoxygenated labdanes 15, 16 and 17 from sclareol as key intermediates for forskolin or analogues synthesis.
Cis-hydroxylation of 18 with OsO 4 and NMO [10] led after two days reaction time to tetraol 21, scheme 3. Axial Me-20, hindered the oxidation by the  side, so in this manner all ring B oxygenated functions are in  position. The acetylation of compound 21 with acetic anhydride led to monoacetylderivative 15. In its 1 H-NMR spectrum can be observed the H-6 signal at (5.00 ppm, dd, J = 10.1 and 5.2 Hz). This interesting transformation is able to differentiate between the two secondary ring B hydroxyl groups. As can be observed compound 15 differs from forskolin, 9, that C-6 and C-7 hydroxy groups are , opening the possibility for obtaining forskolin analogues.
In the same manner, due to the possibility of having a double bond on ring B and β-hydroxyl groups a C-6 and C-7 positions on ring B of 19 and 20, permitted us to study the double bond oxidation to obtain ring B tetraoxygenated compounds with different stereochemistry to the obtained before.
Cis-hydroxylation of 19 with OsO 4 and NMO as oxidant led to tetrahydrofuran 22, scheme 4. From the spectroscopic study can be deduced that not only the double bond has been oxidized but the side chain ketone has been transformed into a cyclic hemiketal. The furan nature of the ring can be stablished by comparison with the 13 C NMR spectra with different analogues found in bibliography [9, 11] . These spectroscopic data permitted us to differenciate between tetrahydrofuran and tetrahydropyran in this case grindelanes against manoyl oxides. When compound 22 was treated with vinyl magnesium bromide followed by acetylation was obtained the desired acetyl derivative 16. This compound retains the hemiketal functionality, and show that the acetylation has taken place with total quimioselectivity in the equatorial C-7 hydroxyl group as deduced for its 1 H-NMR spectrum, (H-7: 5.12 ppm, d, J = 3.2 Hz). Compound 16 can be considered an analogue of forskolin, 9, as it has the same ring B system, but the side chain shows a tetrahydrofuran instead a tetrahydropyran, so it can be considered an advanced intermediate for the synthesis of pregalauterone, 10. If the reaction of cis-hydroxylation is carried out in a substrate as carbonate 20, is possible to elaborate the ring B functionalization without acetalyzation of the side chain. When compound 20 is submitted to same conditions as 18 and 19, was obtained the -diol 23, scheme 5, in an excellent yield. Reduction of 23 with LAH led to tetrol 17. Compounds 23 and 17 have four oxygenated functions on ring B that present the same stereochemistry than forskolin, 9.
Finally in order to prepare compound 23 for further side chain transformations, was treated with HC(OMe) 3 and TsOH [8e] leading to 24, scheme 6. Compound 24 could be a valuable advanced intermediate in the synthesis of forskolin, 9, with all the ring B hydroxyl groups protected C-6 and C-7 as carbonate and C-8 and C-9 as orthoformiate.
Finally, from compound 24, an appropriate side chain could be incorporated in order to obtain the manoyl oxide group present in forskolin 9.
Experimental
General methods: Unless otherwise stated, all chemicals were purchased as the highest purity commercially available and were used without further purification. IR spectra were recorded on a BOMEM 100 FT-IR or an AVATAR 370 FT-IR Thermo Nicolet spectrophotometers.
1 H and 13 C NMR spectra were performed in CDCl 3 and referenced to the residual peak of CHCl 3 at  7.26 ppm and  77.0 ppm, for 1 H and 13 C, respectively, using Varian 200 VX and Bruker DRX 400 instruments. Chemical shifts ( are reported in parts per million (ppm) and coupling constants (J) are given in Hertz. MS were performed using a VG-TS 250 spectrometer at 70 eV ionizing voltage. Mass spectra are presented as m/z (% rel int.). HRMS were recorded on a VG Platform (Fisons) spectrometer using chemical ionization (ammonia as gas) or Fast Atom Bombardment (FAB) technique. For some of the samples, QSTAR XL spectrometer was employed for electrospray ionization (ESI).
Preparation of tetraoxygenated labdanes
Natural Product Communications Vol. 12 (5) (1H, m, H-3 7β-Acetoxy-9α,13R/S-epoxi-14,15-dinor-labda-6β,8α,13-triol (16): A solution of 22 (18 mg, 0.05 mmol) was cooled to -78ºC and under argon atmosphere, a solution of vinylmagnesium bromide 1.0 M in THF (1.0 mL) was added dropwise. After 1 h the reaction was allowed to warm to r.t. and was stirred for additional 47 h and subsequently hydrolyzed by addition of a solution of water saturated ether and NH 4 Cl sat. The resulting mixture was extracted with AcOEt and washed with H 2 O and NaCl sat. After drying with anhydrous Na 2 SO 4 was filtered and was evaporated under reduced pressure. The resulting crude product was purified by column chromatography to yield 16 (17 mg, 92%). Rf: 0.55 (Hexane-AcOEt, 1:1). IR (film): 3497, 1736, 1378, 1239, 1175, 1138, 1123, 1048 
